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NUMERICAL SIMULATION OF PRESSURE CHANGE INSIDE CABIN
OF A TRAIN PASSING THROUGH A TUNNEL

H.B. Kwon, S.H. Yun and S.W. Nam
Korea Railroad Research Institute

The pressure transient inside the passenger cabin of high-speed train has been simulated
fluid dynamics(CFD) based on the axi-symmetric Navier-Stokes equation. The pressure change
been calculated using first order difference approximation based on a linear equation between

using computational
inside a train have
the pressure change

ratio inside a train and the pressure difference of inside and outside of the train. The numerical results have been
assessed for the KTX train passing through a 9km long tunnel of Wonju-Kangneung line at the speed of 250km/h

assuming that the train is satisfying the train specification for airtightness required by the regulation.
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Fig. 1 Aerodynamic interaction between train and tunnel
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Train name KTX Table 3 Number of grid
Total length 388 m
Maximum cross-sectional area 9.791 m2 XXy X y
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Table 2 Tunnel model 20ne2 289,254 20,661 14
Tunnel ling/name Wonjoo-Gangneung line/Dunnae tunnel zone3 40,530 965 42
Cross-sectional area 66.12 m2 zoned 36,288 864 42
Length 9 km total 423,060
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Fig. 3 x-t diagram of tunnel wall pressure
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Fig. 4 Pressure around train and in tunnel (t=4.4sec)
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Fig. 6 Pressure around train and in tunnel (t=39.49sec)
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Fig. 7 Pressure around train and in tunnel (t=48.58sec)
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Fig. 8 Pressure history in cabin
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Fig. 9 Pressure variation in cabin (KTX 1st cabin)

External & Intemnal Pressure histroy of the valn cabin

b | {center of 10th cabin, ¥=203.4

1000 |
s |
of
2 st
000 |

- F Pox

00 | ' Pin
2900 &

o 7 ) 3 00 25
time(sec)
Pressure Changs in the cabin

w00 - {center of 10th cabin, x=203.4m)

0 el
- [
& |
200 |
402 | dPdisec
| dPdisec
ad dPditsec
oy 0 40 8 3 160 120
timesac)

Fig. 10 Pressure variation in cabin (KTX 10th cabin)
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Fig. 11 Pressure variation in cabin (KTX 18th cabin)
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Table 4 Maximum pressure variation in cabins

Maximum pressure_change(Pa)
Cabin At = 1 sec At = 3 sec At = 10 sec
number (dPd1sec) (dPd3sec) (dPd10sec)
# | () (+) () (+) ()
1 574 | -95.0 | 149.8 | -258.2 | 316.5 | -667.3
2 555 | -945 | 1434 | -256.6 | 3788 | -663.8
3 53.6 | -93.8 | 137.0 | -254.3 | 378.4 | -658.2
4 51.7 ] -928 | 1317 | -2515 | 380.0 | -651.8
5 49.6 | -91.8 | 131.1 | -248.6 | 382.8 | -644.8
6 4741 -90.7 | 1306 | -2455 | 386.6 | -637.2
7 452 | -89.5 | 1305 | -242.3 | 391.2 | -629.2
8 458 | -88.3 | 130.6 | -238.9 | 396.3 | -621.0
9 46.5 | -87.0 | 131.0 | -235.6 | 4017 | -612.9
10 474 | -85.8 | 1328 | -232.3 | 407.3 | -604.8
11 484 | -84.6 | 1352 | -229.0 | 412.7 | -596.9
12 49.4 | -834 | 1379 | -225.7 | 418.1 | -589.0
13 50.3 | -82.2 | 140.7 | -2224 | 4234 | -581.1
14 51.3 | -80.9 | 1435 | -219.1 | 4286 | -573.2
15 524 | -79.7 | 146.3 | -215.8 | 433.8 | -565.2
16 534 | -785 | 149.1 | -212.4 | 4389 | -557.2
17 544 | -77.2 | 1520 | -209.0 | 4441 | -549.3
18 555 | -75.8 | 155.1 | -205.6 | 4499 | -541.0
single run 95.0 258.2 667.3
passing-by 190.0 516.4 1334.6
requlation[1]] < 500 < 800 < 1000
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